2"d Year Assigcnment 26

6*7) _ can be written in the form —4— + 5

Show that ————~——
(5x -1)(2x +5) 5x-1 2x+5

Find the values of the constants A and B.

Use proof by contradiction to show that there exist no integers a and b for which 25a + 15b = 1.

A curve has parametric equations x=cos 2t, y =sint,—x,, t, .

(a) Find an expression forg—y in terms of t.
X
Leave your answer as a single trigonometric ratio.

(b) Find an equation of the normal to the curve at the point A wheret = —%n :

Showing all steps, find Icot3xdx :

A triangle has vertices A(—2, 0, —4), B(=2, 4, —6) and C(3, 4, 4).

By considering the side lengths of the triangle, show that the triangle is a right-angled triangle.

The functions p and q are defined by p:x— x* and q:x —5-2x.

(@) Given that pg(x) = gp(x), show that 3x* —10x+10=0
(b) Explain why 3x?> —10x+10=0 has no real solutions.

Prove by contradiction that there are infinitely many prime numbers.

In a rainforest, the area covered by trees, F, has been measured every year since 1990. It was found that
the rate of loss of trees is proportional to the remaining area covered by trees.

Write down a differential equation relating F to t, where t is the numbers of years since 1990.

At the beginning of each month Kath places £100 into a bank account to save for a family holiday. Each
subsequent month she increases her payments by 5%. Assuming the bank account does not pay interest,
find

(@) the amount of money in the account after 9 months.

Month n is the first month in which there is more than £6000 in the account.
(b) Show that n > 9%
logl1.05

Maggie begins saving at the same time as Kath. She initially places £50 into the same account and plans
to increase her payments by a constant amount each month.

(c) Given that she would like to reach a total of £6000 in 29 months, by how much should Maggie
increase her payments each month?




Findjcos2 6xdx.

tanx -secx o

(a) Prove that -
1-sinx

-secx, x1 (2n+1)%.

tanx -secx _

(b) Hence solve, in the interval 0 ,, x,, 2w, the equation 15
-sinx

A large arch is planned for a football stadium. The parametric equations of the arch are x =8(t +10),
y =100—t*,—19 <t < 10 where x and y are distances in metres. Find

(@) the cartesian equation of the arch,
(b) the width of the arch,
(c) the greatest possible height of the arch.

x34+8x2-9x+12

= Ax? + Bx + C + —
x+6 xX+6

Find the values of the constants A, B, C and D.

The volume of a sphere V ¢cm? is related to its radius r cm by the formulaV = %nr3. The surface area of

the sphere is also related to the radius by the formulaS = 4nr?. Given that the rate of decrease in surface

area, in cm?s, isz—? =-12, find the rate of decrease of volume Z—\t/

FindJ‘sing’ xdx .

h(t) = 40 In(t + 1) + 40sin (5) —3¢% ¢ > 0.

The graph y = h(t) models the height of a rocket t seconds after launch.
(&) Show that the rocket returns to the ground between 19.3 and 19.4 seconds after launch.

(b) Using ty = 19.35 as a first approximation to «, apply the Newton—Raphson procedure once to h(t) to
find a second approximation to «, giving your answer to 3 decimal places.

(c) By considering the change of sign of h(t) over an appropriate interval, determine if your answer to
part (b) is correct to 3 decimal places.

(8) Show that in AKLM with KL =3i+0j—6k and LM =2i +5j+4k , ZKLM =66.4°to one decimal
place.

Hence find ZLKM and ZLMK .




